a-O xim inonitriles, 13C NM R Spectra, Aminoisoxazole Novel syntheses of functionally substituted isoxazoles, pyrazoles and pyrazines have been re ported utilizing ethyl tosyloximinoglyoxalate (1) and the pyridinium salt 2 as starting materials.
1

Compound 1 reacted with cyanothioacetam ide in ether in the presence of pyridine to yield the pyrazine derivative 3 or its tautomers (4 and 5). The formation o f 3 is assumed to proceed via
. Since the IR spec trum revealed the absence of a CO absorption, the reaction product was considered to exist mainly in the hydroxy form 4 or the hydroxymercapto form 5.
Com pound 1 reacted with benzoylacetonitrile to yield a product of molecular formula C 14H 11N 3O 3 (M .W t. 269, M + = 269). This product was assumed to be formed through condensation of 1 with ben zoylacetonitrile via elimination of p-toluenesulphonic acid. Three tautomeric structures are possible for the reaction product (cf. structures 7 -9). IR and 13C NM R revealed clearly that the enol form 9 does not exist either in solid state or in solution. Thus, the IR spectrum of the reaction product revealed the absence of any absorption for the hydroxy group. A lso it revealed absorptions for two cyano groups, the carbonyl and azom ethine functions. It appears from the IR spectrum that form 7 predominates as * Reprint requests to Prof. Dr. M. H. Elnagdi.
Verlag der Zeitschrift für N aturforschung, D-7400 Tübingen 0340-5087/86/0400-0489/$ 01.00/0 2 the reaction product revealed a carbonyl band at 1680 cm -1. If the reaction product was 8 one would expect the ester carbonyl absorption at shorter wave length. 13C NM R also revealed that only one tautomer predom inates in DM SO solution and could be intelligably interpreted in terms of structure 8 . It was observed, however, that the o-and ra-carbons in the benzoyl m oiety are not m agnetically identical which may be rationalized in terms of existence of electrostatic attraction between the cyano group ncloud and the positive charges on the benzoyl o-carbons, a factor which slows down the rate of rotation o f the phenyl group. M oreover, the two o-carbons were observed at much higher field than expected for aroyl o-carbons. This again can be reationalized in terms of deshielding by CN group anisotropy.
A ssignm ent of 13C N M R of the signals was made utilizing the data tabulated by Breitmaier and V oelter [17] 
Reaction o f 1 with cyanothioacetam ide (3)
To a cold solution of cyanothioacetam ide (0 .0 1 mol) in a mixture o f pyridine (2 ml) and ether (5 ml) was added dropwise a solution of 1 (0.01 mol) in ether (100 ml). The reaction mixture was left over night, diluted with water and then acidified with con centrated hydrochloric acid. The solid product, so form ed, was collected by filtration, washed with water till the filtrate becom e neutral to litmus and the product was crystallized from the proper solvent (cf. Table I ).
Reaction o f 1 with benzoylacetonitrile (7)
The same experimental procedure described above for preparation of 3 was adopted, and the re sulting mixture was diluted with water. The product was filtered off and crystallized from the proper sol vent (cf. 
R ea ctio n o f 7 with h y d r a z in e h yd ra te
Compound 7 (0.01 m ol) was treated with hy drazine hydrate (0 .0 1 mol) and the mixture was heated on a water bath for 2 h. The precipitated product was triturated with ethanol, collected by filtration and crystallized from the proper solvent (cf . Table I ).
R ea ctio n o f 2 w ith h y d ro x y la m in e h y d ro c h lo rid e
To a solution of 2 (0.01 mol) in ethanol (100 ml) was added hydroxylamine hydrochloride (0.01 mol) and sodium acetate (1 g). The reaction mixture was then heated under reflux for 30 min. The product was filtered off and crystallized from the proper sol vent ( c f Table I ).
R ea ctio n o f 16 w ith h y d r a z in e h yd ra te
A mixture of com pound 16 (0.01 mol) and hydrazine hydrate (0 .0 1 mol) was heated for 2 h at 140 °C (bath tem perature). The solid product so formed, was triturated with ethanol, filtered off and crystallized from the proper solvent (cf. Table I ). Table II . IR and l3C NM R data for compounds listed in Table I . To com pound 16 (0.01 m ol) was added glacial ace tic acid (150 ml) and hydrochloric acid (5 ml). The reaction mixture was refluxed for 3 h. The solvent was then evaporated in vacuo and the solid product, so formed, was collected by filtration, washed with water and then crystallized from the proper solvent (cf . Table I ).
Reaction o f 16 with acetic anhydride
To com pound 16 (0.01 m ol) was added acetic anhydride (30 ml) and the reaction mixture was re fluxed for 5 h. The solvent was evaporated in vacuo and the oily product was poured onto water. The solid product, so form ed, was collected by filtration, washed with water and crystallized from the proper solvent (cf. Table I ).
Reaction o f 2 with thiourea
To a solution of 2 (0.01 m ol) in glacial acetic acid (1 0 0 ml) was added thiourea (0 .0 1 m ol) and the reaction mixture was refluxed for 3 h. The solvent was evaporated in vacuo and the solid product was filtered off and crystallized from the proper solvent (cf. Table I ).
Reaction o f 2 with hydrazine hydrate
A solution of 2 (0.01 mol) in ethanol (100 ml) was treated with hydrazine hydrate (0.01 m ol, 0.5 ml) and the reaction mixture was then refluxed for 2 h. The solvent was evaporated in vacuo and the solid product was filtered off and crystallized from the proper solvent (cf. Table I) .
A ction o f acetic acid-hydrochloric acid mixture on the reaction product o f 2 with hydrazine hydrate
The solid product isolated from the reaction of 2 with hydrazine hydrate was dissolved in a mixture of glacial acetic acid (50 ml) and hydrochloric acid (15 ml) and the reaction mixture was then refluxed for 3 h. The solvent was evaporated in vacuo, the solid product, so formed was collected by filtration and crystallized from the proper solvent.
Reaction o f 2 with phenylhydrazine
To compound 2 (0.01 mol) was added phenyl hydrazine (0.01 m ol), and the reaction mixture was heated on a water bath for 2 h. The precipitated solid was triturated with ethanol, filtered off and crystal lized from the proper solvent (cf. Table I ).
